Objective: To evaluate the efficacy and safety of terazosin and plasma kinetic resection of the prostate (PKRP) in the treatment of benign prostatic hyperplasia (BPH) patients with coexisting hypertension. Methods: A total of 205 men who suffered from BPH with concomitant hypertension were enrolled in this study. They all received PKRP surgery and terazosin medication from one week before to 3 months after the operation. The procedures of efficacy and safety were evaluated by analysis of the changes in blood pressures, IPSS, Qmax and the drug related adverse events 4 weeks and 3 months after the operation. Results: The systolic blood pressure decreased from 161 ± 12.33 mmHg at baseline to 148 ± 7.27 mmHg four weeks (P < 0.05) and to 132 ± 6.13 mmHg three months after the operation (P < 0.01), the diastolic blood pressure decreased from 102 ± 4.99 mmHg to 95 ± 4.61 mmHg four weeks (P < 0.05) and to 81 ± 4.26 mmHg three months after the operation (P < 0.01). The IPSS reduced from 21 ± 4.82 to 15 ± 3.66 four weeks (P < 0.05) and to 12 ± 3.11 three months after the operation (P < 0.01). The Qmax were improved from 7 ± 4.41 to 12 ± 1.34 four weeks and to 15 ± 2.92 three months after the operation (P < 0.05). There were no notable adverse events. Conclusions: PKRP combined with terazosin in treating BPH with concomitant hypertension patient is a safe and effective procedure with a good patient compliance.
Introduction
Benign prostatic hyperplasia (BPH) is a common disease in aging men. Surgical treatment plays an important role in symptomatic patients. A variety of techniques, from open prostatectomy to minimally invasive procedures have been performed. Transurethral resection of the prostate (TURP) remains the "gold standard" therapy for BPH [1] [2] . However, there are many BPH patients who had hypertension either before or during the BPH attack, which increases the risk of surgical intervention [1] [3] [4] . Therefore, a more optimally surgical procedure and ideal medical therapy would be required.
Plasma kinetic vaporization of the prostate (PKRP), a newly type of TURP, is regarded as less bleeding and easy control with high safety procedure [5] [6] . Adrenergic receptor blocker-terazosin hydrochloride is widely used for BPH patient, especially those accompany with hypertension, since the drug possessed effect of relieving the prostatic smooth muscle spasm and lowering the blood pressure [7] . The present study was designed to explore the effectiveness and safety of PKRP combined with terazosin medication for BPH with concomitant hypertension patient by analyses of the changes in diastolic and systolic blood pressures, IPSS and Qmax. The medication safety was assessed by the occurrence of adverse events.
Patients and Methods
A total of 205 patients aged 57 -87 (mean 72) were enrolled in this study in the urology department from 2008 to 2012. Patients were excluded from the study if they had a history of neurogenic bladder dysfunction, prostate cancer, urethral stricture, secondary hypertension, unstable angina, myocardial infarction, cerebrovascular disease, orthostatic hypotension, and undergone previous prostatic or urethral surgery. The inclusion criteria were that they were BPH patients with indications for surgical intervention based on the symptomatic evaluation and related examinations. They had hypertension with the systolic blood pressure ≥ 140 mmHg or diastolic blood pressure ≥ 90 mmHg. They were willing to accept the PKRP procedure and terazosin medication. All the patients were signed informed consent that confirmed by the hospital's ethics committee.
The subjects underwent PKRP and accepted the oral-terazosin hydrochloride (Shanghai Pharmaceutical Company Limited, China) one week before and three months after the operation. The drug administration was 1 -6 mg per day depending on the levels of hypertension and drug tolerance. They were received the follow-up for 3 months after the operation.
Therapeutic effect was determined by the changes in systolic blood pressure, diastolic blood pressure, international prostate symptom score (IPSS) and maximum urinary flow rate (Qmax), which were measured 4 weeks and 3 months after the PKRP operation. The data were compared with the controls as measured before the terazosin medication. The therapeutic safety was determined by analysis of the incidence of adverse drug reaction, e.g. the incidences of dizziness, palpitations, nausea and others, including addicted saliva, blurred vision, headache, flatulence, flushing.
Statistical Analysis
Data were analyzed by using statistical software SPSS (version 17.0 for Windows, SPSS, Chicago, IL, USA). All data are presented as mean ± SD. one-way ANOVA followed by Bonferroni test was used for comparisons. P < 0.05 was considered as statistically significant.
Results
All the subjects fulfilled the investigation and received the follow-up for three months. The benefit effect of the therapeutic procedure was revealed in that the positive changes in the accessed parameters. All the changes are significantly different from the value of the controls (base line). Figure 1 shows the blood pressure changes recorded 4 weeks and 3 months follow-up after the operation. Both systolic blood pressure (A) and diastolic blood pressure (B) were significantly decreased compared with the base line (before the operation). The systolic blood pressure 4 weeks after the operation was decreased from 161 ± 12.33 to 148 ± 7.27 mmHg (P < 0.05), and to 132 ± 6.13 mmHg (P < 0.01) 3 months after the operation. The diastolic blood pressure 4 weeks after the operation was decreased from 102 ± 4.99 to 96 ± 4.61 mmHg (P < 0.05), and to 81 ± 4.26 mmHg (P < 0.01) 3 months after the operation.
Compare with the base line (before the operation), the IPSS score was significantly decreased 4 weeks and 3 months after the operation (from 21 ± 4.82 to 15 ± 3.66, P < 0.05) and (from 21 ± 4.82 to 12 ± 3.11, P < 0.01), respectively ( Figure 2) . The beneficial effects of PKRP combined with terazosin medication treatment were also demonstrated, manifesting on the improvement of Qmax obtained from urodynamic assessment. Compare with the base line, the Qmax (ml/s) was remarkable increased 4 weeks and 3 months after the operation (from 7.63 ± 4.41 to 12.55 ± 1.34, P < 0.05) and (from 7.63 ± 4.41 to 15.51 ± 2.92, P < 0.01), respectively (Figure 3 ).
Safety and Compliance Analysis
The adverse events in the terazosin medication were reasonable low. Of all the cases, only 5.03% had dizziness, 2.64% had palpitations, 1.98% had nausea, 4.73% had addicted to spit and blurred vision, headache, flatulence, flushing and other symptoms. The drug compliance is good. After 3 months, there were still 110 patients (89%) remained the terazosin medication for the hypertension control.
Discussion
Benign prostatic hyperplasia (BPH) and hypertension are common diseases in old people and the incidence continues to increase with age. According to the statistics, man in 45-year-old appeared prostatic hyperplasia syndrome accounts for 23%, while in 60 -85 years of age accounts for 78%, hypertension in the age over 70 accounts for 50%. Epidemiological data reported by Maruenda et al. showed that about 25% of the population over the age of 60 had BPH together with hypertension [1]. Studies also revealed that hypertension was one of the independent risk factors for occurrence and progress of BPH [2] . Long-term hypertension, especially high diastolic blood pressure can promote the occurrence of BPH [3] . The investigation of Michel MC found that the BPH patient had the diastolic blood pressure > 90 mmHg or had a history of hypertension, the IPSS was higher and the Qmax was lower significantly compared with those of normal blood pressure [4] . In addition, the BPH symptoms would get worse when more number of antihypertensive drugs is required.
The severity of hypertension is closely related to the increase in expression of vascular endothelial growth factor (VEGF) in prostatic stroma. The high expression of VEGF indicates the abnormal angiogenesis, progressive BPH and hypertension. The study of Guo Lijun et al. revealed that in BPH patient with coexisting hypertension, the prostate volume was much larger, the prostate stromal expression of microvessel density (MVD) and VEGF was remarkably higher, and the incidence of hematuria was obviously increased compared with the BPH patients without coexisting hypertension [3] [8] .
Usually, the hypertension received the diagnosis and treatment ahead of the BPH. In such patients, when drug therapy for BPH interfered with the scheme of hypertension medication, severe consequences such as rebound in blood pressure and heart failure might happen [9] . Therefore, it is crucial to find out a proper treatment schedule, which should take into account both BPH and hypertension problems. The protocol of PKRP surgery combine with terazosin medication as we carried out in the present study revealed to be an ideal strategy.
The common pathogeneses of BPH and hypertension are sympathetic excitation [10] . Therefore, treatment for sympathetic disorders would benefit these two diseases. Terazosin, a long-acting selective α1-blockers, is widely used to the patient with hypertension and symptomatic BPH. By acting on the postganglionic α1 adrenergic receptors, the peripheral vessels will be dilated and the vascular resistance reduced. Thus, the blood pressure will be decreased, including both systolic blood pressure and diastolic blood pressure, while by acting on smooth muscle α1 adrenergic receptors in the bladder neck and prostate, the smooth muscle of bladder neck, prostate and prostatic capsule will be relaxed without affecting the detrusor function. Thus the resistance of bladder outlet and urethra will be reduced and the obstructive symptoms resulted from BPH will be relived. Recently, the safety and efficacy of terazosin have been proved in BPH patient of Asian population [11] .
Roehrborn et al. conducted a randomized, double-blind, placebo-controlled study in 15 university medical centers and 141 community private urology clinic in the United States. A total of 2084 BPH cases were assigned to the investigation for 12-month. The patients were divided into terazosin group and placebo group. During the treatment, when the medication efficiency is less than 35%, the dosage was then increased by increments from 2 mg to 10 mg/day. By this way, the AUA symptom score was reached to 38% and the QOL was raised to 33% in terazosin treatment group, much higher than those in placebo group [12] . A multi-center, prospective clinical study on BPH patients by Du et al., found that the IPSS all decreased after 4 weeks terazosin medication. There were no clear-cut effect differences in different age and different prostate volumes, no matter 5α-reductase inhibitors were applied [13] . In consistent, excellent efficacy, reliable safety and satisfied patient compliance of terazosin in treatment of BPH accompany with hypertension patients were demonstrated in the present study.
Imbalance of prostatic cell proliferation and apoptosis are the other important factors in causing BPH. Turkeri et al. detected that after 4 weeks treatment of α1-adenosine receptor (α1-AR) blockers in BPH patients, the se-rum prostate specific antigen (PSA) was decreased 14%, and the prostate apoptosis rate was much higher than those without α1-AR blockers medication [14] . Related studies on BPH patients exhibited that α1-AR blockers (terazosin) combined with 5a-reductase inhibitor (finasteride) had much better effect than single use of terazosin or finasteride, either on increase in prostate apoptosis rate or on relief of clinical symptoms, suggesting that α1-AR plays an important role in prostate cell apoptosis [15] [16] .
In this study, the plasma ablation of the prostate was applied, which is not the heating process, the temperature of target tissue surface was only 40˚C -70˚C during the operation, and the heat penetration is not deep. The efficacy of plasma cutting is related to the tissue impedance. Since impedance of prostatic tissue is very high and prostatic capsule is lower, the cutting efficacy for prostatic tissue will be much higher than for prostatic capsule. Therefore, the probability of cutting through the prostatic capsule is very low and the damage of erectile nerve and vascular bundle outside the capsular could be effectively avoided.
A large number of studies showed that PKRP is an ideal procedure for the symptomatic BPH patient, in that the Qmax, residual urine volume (PVR), IPSS and QOL of BPH patients were remarkably improved after the surgery [6] [17] [18] . Compared with traditional TURP, our experience revealed that PKRP has several advantages, e.g. less bleeding, shorter operative time and relatively less complications either in perioperative stage or postoperative stage. During the operation, we paid great attention to avoid too long time of coagulation or electrical excision near the area of prostate capsule (especially 5,7 points) to minimize thermal tissue damage. By this way, the incidences of prostate capsule perforation and damage of neurovascular bundle on the surface of capsular were efficiently eliminated and the erectile function was greatly protected. The operative time was 25 -90 min and bleeding about 30 -150 ml for each patient in this study.
We believe that the PKRP surgery assisted with terazosin medication for treatment of BPH with concomitant hypertension patients is an excellent strategy. With this protocol, the advantages of both medication and surgical procedure were optimized so that the efficient and safety of the therapy could be obtained as we showed here. Among the side effects of α-blockers as terazosin hydrochloride, dizziness is the most common adverse event, some patients had orthostatic hypotension, which influence the medication compliance. Nevertheless, it was found that dizziness and neurasthenia were independent of changes in blood pressure, suggesting other pathogenesis mechanisms might be involved, e.g. blockage of the adrenergic receptors in the central nervous system [19] . Yang et al. reported that the patients who underwent BPH surgery and received terazosin medication perioperatively presented an effectively shorten in postoperative indwelling catheter, more quickly alleviated the lower urinary tract symptoms (LUTS), and no detectable cardiovascular side effects [20] . Our patients were all informed about the possible side effect of terazosin before the medication. During the medication, they received closely observation and carefully dosage adjustment according to the therapy effects and drug reactions. No obvious adverse reaction associated with terazosin was noticed and the patient compliance was rather good. Three months follow-up after the operation, all the patients kept up the terazosin medication for normalized the blood pressure without any problem.
Conclusion
The beneficial effects of PKRP combined terazosin for treatment of BPH patient with coexisting hypertension were demonstrated in this study. The results of four weeks and three months follow-up after the operation showed that good control of blood pressure, quick alleviation of LUTS, reduction of IPSS and improvement of Qmax were all pronounced. Based on the satisfied surgical efficacy, reliable drug safety and good patient compliance, the procedures are highly recommended in treatment of symptomatic BPH with hypertension patient.
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